Inflammatory and injury responses to ischemic stroke in obese mice.
Although epidemiological studies reveal an increased incidence of obesity and an association between obesity and the prevalence/severity of ischemic stroke, little is known about the mechanisms that link obesity to ischemic stroke. This study tested the hypothesis that obesity exacerbates the cerebrovascular dysfunction and tissue injury induced by brain ischemia and reperfusion. The adhesion of leukocytes and platelets in cerebral venules, blood-brain barrier permeability, brain water content, and infarct volume were measured in wild-type, obese (ob/ob), and leptin-reconstituted ob/ob mice subjected to 30 minutes middle cerebral artery occlusion and reperfusion. Tissue and plasma cytokine levels were determined by cytometric bead array, and a role for monocyte chemoattractant protein-1 and interleukin-6 was assessed using blocking antibodies. Compared with wild-type mice, ob/ob exhibited larger increases in leukocyte and platelet adhesion, blood-brain barrier permeability, water content, and infarct volume after middle cerebral artery occlusion-reperfusion. Reconstitution of leptin in ob/ob mice tended to further enhance all reperfusion-induced responses. Ob/ob mice also exhibited higher plasma levels of monocyte chemoattractant protein-1 and interleukin-6 than wild-type mice. Immunoneutralization of monocyte chemoattractant protein-1, but not interleukin-6, reduced infarct volume in ob/ob mice. Obesity worsens the inflammatory and injury responses to middle cerebral artery occlusion and reperfusion by a mechanism independent of leptin deficiency. monocyte chemoattractant protein-1 appears to contribute to the exaggerated responses to ischemic stroke in obese mice.